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Related factors of endogenous erythropoietin and its association with 10-year risks of
cardiovascular disease in a community-based Chinese study
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ABSTRACT Objective : To investigate the associated factors of endogenous erythropoietin (EPO) and its
association with 10-year risks of atherosclerotic cardiovascular disease in a Chinese community-based
general population. Methods: The participants of this study were from an atherosclerosis cohort survey which
was established by the Department of Cardiology, Peking University First Hospital in 2011. The cohort
survey was performed in the Gucheng and Pingguoyuan communities of Shijingshan district in Beijing,
China. The inclusion criteria of this study were: (1) endogenous EPO was measured; (2) health ques-
tionnaire data and other clinical data were complete; (3) participatants who had cardiovascular or cere-
brovascular diseases ( defined as self-reported coronary heart disease, stroke or transient ischemic attack)
or anemia or estimated glomerular filtration rate (eGFR) <60 mL/(min - 1.73 m®) at baseline were ex-
cluded. Multivariate linear regression model was used to examine the associated factors of endogenous
EPO. The participants were grouped into low ( <5% ), moderate (5% —10% ) and high risk ( =10% )
groups, based on predicted 10-year cardiovascular disease risk using the prediction for atherosclerotic car-
diovascular disease risk in China ( China-PAR) equations. Results; A total of 4 013 participants were
included. Mean age of them was (55.9 £8.2) years, 62.2% (n =2 496) of them were female, and
46.3% (n=1859),70.9% (n=2845),21.9% (n=879) had hypertension, dyslipidemia and dia-
betes, individually. The average body mass index was (26.1 +3.3) kg/m’. The median of EPO level
was 12.8 (9.3 -17.4) IU/L and 25. 1% (n =998) were at high 10-years risk of cardiovascular
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disease. Hemoglobin (8= -0.05, 95%CI; —=0.07 to —0.04) and eGFR =90 mL/(min - 1.73 m*)
(B=-0.05,95%CI. -0.07 to —0.04) were associated with lower in transformed EPO levels while
hypertension (8=0.08, 95% CI. 0.05 to 0.12) and obesity (8=0.14, 95%CI; 0.09 to 0. 18) were
associated with higher in transformed EPO levels in multivariate linear regression analyses. Ten-year car-
diovascular disease risks were positively associated with in transformed EPO levels (8=0.07, 95%CI;
0.05 t0 0.09). The participants at moderate and high cardiovascular disease risks had significant higher
EPO levels than the low risk group (all P <0.05). Conclusion; In community-based Beijing popula-
tions, endogenous EPO was associated with hemoglobin, renal function, obesity and hypertension. Indi-
viduals at high 10-years cardiovascular disease risks have higher endogenous EPO levels. Endogenous
EPO may be a potential risk marker of cardiovascular disease.
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Table 1 Comparison of clinical characteristics of all the subjects ( grouped by EPO tertiles)

Ttems Low (n=1338) Moderate (n =1 337) High (n=1338) Y/F P

Age/years, X +5 54.8 7.8 56.1+7.9 56.7 8.7 33.80 <0.001
Female, n(% ) 767 (57.3) 842 (63.0) 887 (66.3) 23.40 <0.001
Body mass index/ (kg/m?) | & +s 25.6+3.2 26.1+3.2 26.5+3.5 57.93  <0.001
Smoking, n(% ) 328 (24.5) 270 (20.2) 233 (17.4) 20.86 <0.001
Hemoglobin/ (g/L) , & s 137.8 £15.0 135.5+14.5 133.0 £14.5 71.89  <0.001
eGFR/[mL/(min + 1.73 m?) ], 2 s 96.8 £10.4 96.0+11.0 95.4+11.8 10.98  0.004
Disease, n(% )

Hypertension 533 (39.8) 631 (47.2) 695 (51.9) 40.05 <0.001

Dyslipidemia 939 (70.2) 947 (70.8) 959 (71.7) 0.73  0.695

Diabetes 260 (19.4) 285 (21.3) 334 (25.0) 12.37  0.002

EPO, erythropoietin; eGFR, estimated glomerular filtration rate. Low,

EPO=15.70 IU/L.
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Table 2 Univariate and multivariate linear regression results of the related factors of InEPO

Univariate Multivariate
Variables
B 95% CI P B 95% CI P

Female 0.09 0.051t00.12 <0.001 0.02 -0.03 t0 0.07 0.362
Age/years

<50 Ref Ref

50 - <60 0.01 -0.03 t0 0.05 0.55 -0.01 -0.05 10 0.03 0.676

=60 0.11 0.07 10 0. 16 <0.001 0.05 -0.00 t0 0. 10 0. 060
Body mass index/ (kg/m?*)

<24 Ref Ref

24 - <28 0.08 0.04 10 0.12 <0.001 0.08 0.04 t0 0. 12 <0.001

=28 0.15 0.11 t0 0.20 <0.001 0.14 0.09 10 0.18 <0.001
Hemoglobin/ (g/L) -0.05 -0.06 to -0.04 <0.001 -0.05 -0.07 to -0.04 <0.001
Smoking -0.09 -0.13 to -0.05 <0.001 0.00 -0.05 t0 0.05 0.979
eGFR/[ mL/(min -+ 1.73 m?) ]

60 — <90 Ref Ref

=90 -0.07 -0.11 to -0.03 <0.001 -0.04 -0.08 to -0.00 0.035
Hypertension 0.11 0.08 t0 0. 15 <0.001 0.08 0.05 10 0.12 <0.001
Diabetes 0.06 0.02 t0 0. 10 0.002 0.02 -0.02 t0 0.07 0.248
Dyslipidemia 0.02 -0.01 t0 0.06 0.208 0.00 -0.04 t0 0.04 0.992

EPO, erythropoietin; eGFR, estimated glomerular filtration rate.

20
3 itig

Low risk Moderate risk High risk
10-year cardiovascular disease risk stratification
EPO, erythropoietin; * P < 0.05, # P < 0.01, vs. low risk group;
Cardiovascular disease risk was calculated, and grouped by the prediction
for atherosclerotic cardiovascular disease risk in China equations.

B 1 OR[ELC T U fE 6 43 T2 41 EPO 7K 25 57

Figure 1 Comparison of EPO in different 10-year
cardiovascular disease risk groups
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Table 3  Association between 10-year cardiovascular disease risk and InEPO

Model [ Model 11
10-year cardiovascular disease risk
B 95% CI P B 95% CI P

In(10-year cardiovascular disease risk) 0.04 0.03 -0.06 <0.001 0.07 0.05-0.09 <0.001
10-year cardiovascular disease risk stratification

Low risk Ref Ref

Moderate risk 0.05 0.01 -0.09 0.010 0.09 0.05-0.13 <0.001

High risk 0.08 0.04 -0.12 <0.001 0.12 0.07 -0.16 <0.001

EPO, erythropoietin; Model I showed the association between 10-year cardiovascular disease risk based on prediction for atherosclerotic cardiovascular
disease risk in China and EPO; Model II further adjusted for hemoglobin and estimated glomerular filtration rate [ <90 »s. =90 mL/(min - 1.73m?) ] from

Model [.
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